Skeletal characteristics associated with homozygous and heterozygous WNT1 mutations.
Recent reports have shown that homozygous or compound heterozygous mutations in WNT1 can give rise to severe bone fragility resembling osteogenesis imperfecta, whereas heterozygous WNT1 mutations have been found in adults with dominant early-onset osteoporosis. Here we assessed the effects of WNT1 mutations in four children with recessive severe bone fragility and in heterozygous family members. In vitro studies using the Topflash luciferase reporter system showed that two WNT1 missense mutations that were observed in these families, p.Cys143Phe and p.Val355Phe, decreased the ability of WNT1 to stimulate WNT signaling by >90%. Analyses of iliac bone samples revealed no major abnormalities in bone mineralization density distribution, an indicator of material bone properties, whereas a shift towards higher bone mineralization density is characteristic of classical osteogenesis imperfecta caused by mutations in COL1A1/COL1A2. Intravenous bisphosphonate treatment of four children with homozygous or compound heterozygous WNT1 mutations was associated with increasing lumbar spine areal bone mineral density z-scores, as measured by dual energy X-ray absorptiometry, but the effect was smaller than what had previously been reported for children with classical osteogenesis imperfecta. Family members with heterozygous WNT1 mutation tended to have low bone mass. Three of these heterozygous individuals had radiographic signs of vertebral fractures. These observations suggest that more effective treatment approaches are needed for children with recessive WNT1-related bone fragility and that a systematic work-up for osteoporosis is warranted for WNT1 mutation carriers in these families.